Muscarinic-activated potassium current mediates the negative chronotropic effect of pilocarpine on the rabbit sinoatrial node.
Pilocarpine is a nonspecific agonist of muscarinic receptors which was recently found to activate the M(2) receptor subtype in a voltage-dependent manner. The purpose of our study was to investigate the role of the acetylcholine (muscarinic)-activated K(+) current (I (KACh)) on the negative chronotropic effect of pilocarpine in rabbit sinoatrial node. In multicellular preparations, we studied the effect of pilocarpine on spontaneous action potentials. In isolated myocytes, using the patch clamp technique, we studied the effects of pilocarpine on I (KACh). Pilocarpine produced a decrease in spontaneous frequency, hyperpolarization of the maximum diastolic potential, and a decrease in the diastolic depolarization rate. These effects were partially antagonized by tertiapin Q. Cesium and calyculin A in the presence of tertiapin Q partially prevented the effects of pilocarpine. In isolated myocytes, pilocarpine activated the muscarinic potassium current, I (KACh) in a voltage-dependent manner. In conclusion, the negative chronotropic effects of pilocarpine on the sinatrial node could be mainly explained by activation of I (KACh).